The effect of amitriptyline on ectopic discharge of primary afferent fibers in the L5 dorsal root in a rat model of neuropathic pain.
The sodium channel blocker amitriptyline has been shown to inhibit ectopic discharge in injured nerves. In the present study, we characterized ectopic discharges of afferent fibers following L5/L6 spinal nerve ligation (SNL) by their electrophysiological properties and sensitivities to inhibition by amitriptyline in the decentralized L5 dorsal root in SNL rats. Rats exhibiting withdrawal thresholds <4.0 g after SNL were selected for the present study. After laminectomy in pentobarbital-anesthetized rats, the L5 dorsal root was decentralized close to its entry to the spinal cord, and the spontaneous activities of single units were recorded peripherally before and after IV administration of amitriptyline. The mean frequency of afferent fiber activity and instantaneous frequency were measured. The spontaneous activities of afferent fibers in naïve rats had high frequency (35.23 +/- 6.63 Hz) and pattern discharge based on their instantaneous frequencies and interspike interval distributions. In rats that had received SNL, afferent fibers exhibited spontaneous discharge (mean of 11.05 +/- 3.66 Hz) with an irregular discharge pattern or short bursting activity in some cases. Only 5/13 (38%) afferent fibers from naïve rats showed reduced spontaneous activities after amitriptyline (2 mg/kg, IV), whereas amitriptyline significantly inhibited ectopic discharge in 13/18 (72%) afferent fibers from SNL rats (ID(50) = 1.66 +/- 0.17 mg/kg). Furthermore, the greatest inhibitory effect of amitriptyline was consistently observed on those afferent fibers exhibiting low frequency (<20 Hz) and/or bursting discharge. These results provide direct evidence that amitriptyline, which is used clinically for the treatment of neuropathic pain, selectively inhibits ectopic discharge of low frequency and bursting discharge in the rat neuropathic pain model.